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This paper is concerned with a study of some aspects of the stability question for finite difference methods for the integration of a system of linear ordinary differential equations with constant coefficients. Such a system may be written as follows: (1) du(t)/dt = Mu(t), t à 0,
where M is a given nXn complex matrix, u(t)ÇzRn for all t^O, and u G is a given vector in R n .
The discrete counterpart of the problem (1), (2) to be considered here is a one-parameter family of discretizations of the form
where k is a positive real parameter tending to 0, S(k) is an nXn complex matrix depending only on k, and u k {t)^R n for all /^0, k>0. DEFINITION 1. The one-parameter family of discretizations (3), (4) is said to be consistent with (1), (2) if and only if In this paper A(n) will denote the set of nXn complex matrices satisfying the conditions of Theorem 2(A) and B(n) the set of nXn complex matrices satisfying the conditions of Theorem 2(B).
A well-known theorem of semigroup theory states that M(EzB(n) if and only if the one-parameter family of discretizations formed from the backwards difference approximation is uniformly strictly stable (cf. [2] ). This result has led to the following two conjectures: If MGB(n), then (I) every one-parameter family of discretizations consistent to (1), (2) is strictly stable, (II) "implicit" one-parameter families of discretizations consistent to (1), (2) are uniformly strictly stable.
It will be shown that even if M(EB(n), there exists a consistent one-parameter family of discretizations of every stability type. In the course of this, counter examples to conjectures I and II will be given. First, some notation is introduced. DEFINITION 3. The function R(z), analytic in a neighborhood of 0, is said to be a consistent approximation to e* if and only if R{z) has a power series development about s = 0 which agrees through at least linear terms with the power series development of e z .
If R(z) is such an approximation then {R(kM)}
forms a oneparameter family of discretizations consistent with (1), (2) . In particular, the following classes of approximations are important: l] ), that all the diagonal Padé approximations to e* belong to Z>_, it also follows by inspection that the backwards difference approximation belongs to P_. This shows that the first conjecture is false. The following counterexample shows that the second conjecture is also false.
COUNTER-EXAMPLE. The one-parameter family of discretizations of 
